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CERAMIC FIBER WOVEN FABRIC -REINFORCED COMPOSITE 
MATERIAL AND MANUFACTURING METHOD THEREOF 
Abridgment of the Specification: 

This invention provides a sliding material for 
brakes which is light in the weight, excellent in the 
heat resistance and of relatively reduced in the cost, 
as well as a manufacturing method thereof. 

This invention concerns a ceramic fiber woven 
fabric reinforced composite material formed by filling 
a carbon matrix and a metal matrix into gaps of a 
ceramic fiber multi-layered woven fabric, as well as a 
method of manufacturing the ceramic fiber woven 
fabric-reinforced composite material, which comprises 
spinning ceramic fibers into a multi-layered woven 
fabric, impregnating a liquid carbon source, baking 
and carbonizing the same and then impregnating and 
securing a metal. 

In this invention, the ceramic fibers are 
preferably wadding-like fibers comprising silica 
(Si0 2 ) and/or alumina (A1 2 0 3 ) as the main ingredient. 
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The ceramic fibers are spun into yarns and; further 
fabricated by a weaving machine into multij-layered 
woven fabric. The number of the layers of : the multi- 
layered woven fabric is selected depending! on the 
purpose of use with no particular restriction. The 
ceramic fibers are preferably used as a composite yarn 
formed by mixing with organic fibers such as staple 
fiber, cotton, polyacrylonitrile fiber and; vinyl 
chloride fiber and into a single yarn or a composite 
yarn formed by twisting single yarns since the organic 
fibers have good wettability with the liquid carbon 
source to improve the impregnation property to the 
multi-layered woven fabric. The mixing ratio of 
ceramic fiber /organic fiber is preferably 99/1 to 
75/25 by weight. 

The liquid carbon source is preferably tar pitch 
or a thermosetting resin of good carbonization yield 
such as phenol resin, cashew modified phenol resin or 
furan resin. Impregnation of the liquid carbon source 
to the multi-layered woven fabric may be conducted by 
immersion, impregnation under reduced pressure or 
impregnation under pressure or a combination of them. 
After impregnation, it is cured by heating in a case 
of using the thermosetting resin or it is cooled into 
a molding product in a case of using tar pitch. The 
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ratio of the woven fabric/carbon source in the molding 
product is preferably from 90/10 to 45/55 by weight 
and, optimally, 75/25 to 45/55. Then, thb molding 
product is baked in a non-oxidative atmosphere at 400 
to 1000°C to carbonize the carbon source and fill the 
same as the carbon matrix into gaps of the ceramic 
fiber multi-layered woven fabric and bonded to the 
ceramic fibers to obtain a ceramic fiber and carbon 
composite body. The ratio for the ceramic 
fiber /carbon in the composite body is preferably 90/10 
to 55/45 by weight at a porosity of 5 to 25% and, 
further preferably, 75/25 to 55/45 by weight ratio at 
a porosity of 10 to 20%. For this purpose, the 
impregnation and baking are preferably conducted twice 
or more. A molten metal is impregnated into and 
solidified in the ceramic fiber and the carbon 
composite to form a composite material of this 
invention. As the metal to be impregnated, aluminum 
or an alloy thereof, antimony, a copper series alloy 
having lubricity is used for example. The amount of 
impregnation is preferably 3 to 35% by weight based on 
the composite material. Impregnation is conducted 
preferably under pressure or at a reduced pressure. 
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